Summary: A total of 226 cases of advanced gastric cancer which occupied only one third of the stomach were analyzed in order to clarify whether and how lymphatic spread differed according to the tumor location and gross type of tumor. Out of the 226 patients, 45 cases had tumor in the upper third, 74 cases had it in the middle third, and 107 cases had it in the lower third of the stomach. The incidence of lymph node metastasis was found to be much higher for the tumors located in the lesser curvature (51.6%), greater curvature and posterior wall (54.4%), as compared to the tumors located in the anterior wall (28.0%). The tumors located in the upper third of the stomach did not show any metastasis in the N3 node, while the tumors located in the lower third of the stomach did not show any metastasis in the left cardial nodes, short gastric nodes, and the nodes along the left gastroepiploic vessels. Similarly, the tumors from the middle third of the stomach did not invade the left cardial nodes.
INTRODUCTION
The prognosis of surgically treated gastric carcinoma has been poor in most parts of the world except Japan, and the key to the success of Japanese surgeons has been their early diagnosis and wide excision with extensive lymphadenectomy [1] [2] [3] [4] .
This study was conducted in our department to ascertain the lymph node metastatic pathways of gastric carcinoma according to tumor location. Since the incidence of lymphatic metastasis is very low in mucosal and submucosal gastric cancers, they were excluded from the study.
MATERIALS AND METHODS
A total number of 226 cases of advanced gastric carcinoma, which were treated in the surgical department of Kurume University Medical School from 1980 to 1991, were selected for this study. For a better understanding of nodal metastasis, the Japanese classification of the stomach [5] was used, according to which any tumor which has penetrated the muscularis propria is an advanced gastric cancer, because the possibility of lymph node metastasis becomes three times higher in these cases.
The Japanese classification of the stomach into (C) upper third, (M) middle third, and (A) lower third, was used. The tumor locations were further divided into the anterior wall, posterior wall, lesser and greater curvature for each of these subgroups. The pattern of lymphatic metastasis was studied in relation to the tumor location, size, gross type, depth, histological type, and lymphatic invasion, also based on the Japanese classification of the stomach [5] . The majority of these patients underwent a curative resection (86.3%) which means that no evidence of tumor was left behind macroscopically or microscopically. Depending upon the tumor location, histological type, intra-operative staging and the estimated operative risk of the individual patient, a total or partial distal gastrectomy was performed. The omen-turn was removed in all the cases, while splenectomy was performed in most of the cases of total gastrectomy. While the patient was still in the operating room the stomach was opened either along the greater or lesser curvature to ascertain the exact tumor location, the size, gross type, and the distance from the resection margin. All the lymph nodes were picked up by the surgical staff. The lymph nodes were categorized according to the lymph node stations in which they were found, and then the specimen was handed over to the pathologist.
Paraffin sections of each lymph node were stained to determine the metastasis and its preferred pathway. All the resected and metastatic lymph nodes were counted.
RESULTS
A total of 1,481 gastrectomies were performed in the Department of Surgery, Kurume University Medical School, from 1980 to 1991, out of which 226 cases were found suitable for this study. The age ranged from 26 years to 86 years, with a mean age of 66.6 years. There were 143 male and 83 female patients.
Out of all the patients, 107 cases (48.4%) had a tumor in the lower third, 74 cases (32.7%) had it in the middle third, and 45 cases (19.9%) had it in the upper third of the stomach.
The incidence of lymph node metastasis was found to be much higher for the tumors located in the lesser curvature (51.6%), greater curvature (45.6%) A: upper third B: middle third C: lower third and posterior wall (54.4%), as compared to the tumors located in the anterior wall (28.0%) in all the subgroups (Fig. 1) . The tumors located in the upper third of the stomach did not show any metastasis in the N3 node, (lymph nodes of group 12 to 15) while the tumors located in the lower third of the stomach did not show any metastasis in the left cardial nodes, short gastric nodes, and the nodes along the left gastroepiploic vessels. The incidence of right cardial node involvement was only 2.1% for these tumors. Similarly, the tumors from the middle third of the stomach did not invade the left cardial nodes.
The incidence of nodal metastasis was less than 20% for a proliferative lesion, while it was 53.2% and 57.1%
for an ulcerative or ulceroinfiltrative lesion.
The incidence of mucinous carcinoma was 3.9% of the total, but 77.7% of these tumors showed nodal metastasis, while only 30% of cases of papillary carcinoma (4.4% of total) showed nodal metastasis. The incidence of nodal metastasis for well differentiated, moderately differentiated, and poorly differentiated carcinoma was 39.8, 59.4, and 49.6%, respectively.
A tumor of less than 2cm in diameter did not show significant node metastasis (less than 9%), but node metastasis was more than 40% for the larger tumors. There was no significant relationship between The incidence of nodal involvement was 34.5% for tumors invading the muscularis propria and 38.3% for tumors involving the subserosa, but it was higher for the tumors involving the serosa (56.7%) ( Fig. 2A-C) .
The incidence of nodal metastasis was 33.0% for tumors having mild lymphatic infiltration, while it was much higher for moderate and marked lymphatic infiltration (60.1 and 67.2%) (Fig. 2D-F) .
DISCUSSION
The present study showed that the incidence of tumor location was highest for the distal third of the stomach (48.4%) and that most of the cases underwent curative resection, similar to the findings of many other workers [2, 6, 7] .
The tumors located in the lesser and greater curvature, and the posterior wall showed much higher incidence of nodal metastasis (51.6, 45.6 and 54.4%, respectively), as compared to the tumors of the anterior wall (28.0%). This suggests a need for more aggressive lymphadenectomy for the tumors located in or near the curvatures and the posterior wall of the stomach, while tumors in the anterior wall of the stomach can be treated by a less aggressive approach.
The tumors located in the upper third of the stomach did not show any metastasis in the paraaortic, para-colic, superior mesenteric and retro-pancreatic nodes. A previous study by Jaehne et al. [8] has also shown a very low incidence of gastric carcinoma metastasis in these nodes (2.6%). Their study shows that 92.4% of the metastatic nodes in cases of gastric carcinoma are found in the pengastric region, similar to the results of the present study. Therefore a D4 lymphadenectomy for a small upper third gastric carcinoma becomes an overtreatment, and needs a critical reevaluation in a controlled randomized trial.
The tumors of the middle third of the stomach show no involvement of left cardial nodes, suggesting a near total gastrectomy to be a useful option for these tumors, rather than a total gastrectomy.
The incidence of nodal metastasis was three times higher for an ulcerative tumor (53.2%) or infiltrative tumor (57.1%), as compared to a proliferative tumor (20%). Yamao et al. [9] have shown a similar result for early gastric cancer in their study.
The incidence of metastasis increased with the depth of the tumor, being 34.5% for tumor invading the muscularis propria, 38.3% for tumors involving the subserosa and 56.7% for tumors involving the serosa. Bunt et al. [10] have also reported that the metastatic propensity to lymph nodes increases significantly with increasing depth of the tumor invasion. The tumors of diameter less than 2cm did not show significant nodal metastasis (i.e. less than 9%), while tumors larger than that had a 40% incidence of nodal metastasis. This is quite a different finding from other studies and suggests a less aggressive approach for tumors which are less than 2cm in diameter, irrespective of their depths. But tumors larger than that need a very aggressive lymphadenectomy due to 40% incidence of nodal metastasis.
The extent of lymphatic invasion also influenced the nodal metastasis. The incidence of nodal metastasis was 33.0% for the cases with mild lymphatic infiltration while it was 67.2% for the cases with severe lymphatic infiltration. Yamao et al. [9] have also shown lymphatic invasion to be an independent risk factor for lymph node metastasis. 
